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Abstract  
Extensive scienti�c evidence has shown that prenatal physical activity is a prerequisite for the proper 

course of pregnancy, fetal development, labour and delivery, and the postpartum period. In 2015, the 

American College of Obstetricians and Gynecologists published a breakthrough statement that inactivity 

in pregnancy is risky behaviour. The aim of this paper is to provide answers to the questions concerning 

who and how should prescribe and conduct exercise programs for pregnant women.   

Close cooperation between the woman, her obstetric care provider and exercise specialists is necessary to 

promote exercise in pregnancy. Obstetricians should carefully evaluate women with medical or obstetric 

complications before starting the exercises. They should also provide women with general information 

about the bene�ts of prenatal exercise and the risks of physical inactivity. On the other hand, the design 

and implementation of the exercise program are tasks for exercise professionals, preferably ones quali�ed 

according to the European educational standards for Pregnancy and Postnatal Exercise Specialists.  

Both empirical observation and scienti�c research con�rm the need to educate obstetric care providers, 

exercise professionals, and both pregnant women and their families about prenatal physical activity. 

They all require constantly updated information on how to use exercise to stimulate the positive 

development of pregnancy, ensure the greatest possible well-being for the future mother, and prepare 

her for childbirth and the postpartum period. These educational activities should be evidence-based. 

They must not perpetuate unfounded opinions, often harmful to the woman’s health, on what she should 

or should not do while exercising during pregnancy. The presented update underlines some pertinent 

recommendations in this area.  
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E D I TO R I A L

INTRODUCTION

Ample scienti"c evidence showing that prenatal physical 
activity is a prerequisite for the proper course of pregnancy, 
fetal development, labour and delivery, and the postpartum 
period has dramatically changed the approach to this issue [1, 
2]. In the nineteenth century it was recommended that exercise 
during pregnancy should be avoided in order to conclude it 
safely [3]. In 2015 the American College of Obstetricians and 
Gynecologists (ACOG) published a breakthrough statement 
that the lack of physical activity in pregnancy is risky behaviour 
[4]. #is thread, discussed among others by Professor Katz 

in the previous issue of the Journal [5], raises the following 
important questions: to what extent should a pregnant woman 
be active and who and how should prescribe and supervise 
an exercise program for her?  

According to the ACOG recommendations, obstetrician-
gynaecologists and other obstetric care providers should 
encourage their patients to continue or commence exercise 
as an important component of optimal health [4]. Ful"lling 
this recommendation by the medical community seems 
to be particularly important. Jukic et al. [6] observed that 
advice given by health professionals is associated with a 
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high volume of recreational physical activity performed 
by their patients. Pregnant women have regular medical 
appointments, which creates an excellent opportunity for 
the regular promotion of physical activity. Unfortunately, 
according to research conducted on a population of 2,852 
Polish women in 2011, only 1% of our obstetricians 
encouraged women to increase prenatal physical activity 
and 56% did not even mention the need for exercise 
[7]. #is phenomenon is not speci"c solely for Poland. 
Similarly alarming results have been observed, e.g., in 
Norway [8], Germany [9], and South Africa [10].  

In order to promote exercise in pregnancy, close 
cooperation between the woman, her obstetric care 
provider and exercise specialists is necessary. For example 
in Canada, the o$cial guidelines on exercise in pregnancy 
suggested that ’PARmed-X’ (Physical Activity Readiness 
Medical Examination), a guideline for health screening 
prior to participation in a prenatal "tness class or other 
exercise,  should be a standardized tool to be included in  
such collaboration [11, 12]. A clear division of tasks is also 
necessary. Obstetricians should carefully evaluate women 
with medical or obstetric complications before starting their 
exercise program [4]. #ey should also provide them with 
general information about the bene"ts of prenatal exercise 
and the risks of physical inactivity. In contrast, the design 
and implementation of the exercise program are tasks for 
exercise professionals. South African researchers, Watson 
et al. [10], observed that only 24% of health practitioners 
referred pregnant women to exercise specialists.  

Many years of experience gathered in the implementation 
of experimental research on pregnant women allowed 
me to observe the increasing openness of healthcare 
providers to prenatal exercises. #ese observations also 
gave rise to assumptions that obstetricians would more 
willingly and more o&en encourage women to exercise 
if they were assured that these exercises were conducted 
by professionals well prepared for this purpose.  

EUROPEAN STANDARDS FOR PREGNANCY 

AND POSTNATAL EXERCISE SPECIALISTS

At the international level an attempt to discuss how 
to prepare professionals to plan and conduct exercises 

for pregnant women was undertaken during the 5th 
International Standards Meeting in Amsterdam in 2014, 
organized by EuropeActive (the former European Health 
and Fitness Association). #e result of this meeting are 
European, evidence-based educational standards for 
Pregnancy and Postnatal Exercise Specialists, developed by 
25 experts from 14 countries [13]. It is the "rst document 
of this type specifying the learning outcomes necessary 
for the design and delivery of a prenatal exercise program 
(Box 1) which is set within the concept of the European 
Quali"cations Framework. #e professional preparation 
of specialists who conduct exercise classes with pregnant 
women according to these standards is to con"rm the 
credibility of exercise professionals and increase the trust 
in them among the medical community.  

WHY IS PROPER PROGRAMMING  

OF PRENATAL PHYSICAL ACTIVITY 

 SO IMPORTANT?  

In our previous review on the in*uence of prenatal 
exercise on the course of labour and delivery we concluded 
that non-programmed, spontaneously undertaken physical 
activity in pregnancy, although still safe for the mother and 
child, is not always re*ected in an easier and less medically 
a+ected childbirth [14]. #e e+ectiveness of the training 
program is determined by the appropriate interaction 
of its major components: intensity, duration, frequency, 
and type of exercise suitable for the aim of the program 
[15]. Even such small di+erences as exercising twice or 
three times a week can change the body’s response. For 
instance, in an experimental study we observed that the 
number of sessions performed during an 8-week prenatal 
exercise program was signi"cantly related to maternal 
irisin serum concentration [16]. Irisin is an exercise-
inducible myokine which may be a useful biomarker 
in pregnancy to predict the development of gestational 
diabetes mellitus [17]. #us, any strategy to obtain its 
favourable level should be considered, also through the 
proper design of a prenatal exercise program.  

In working with a pregnant woman, one should make 
sure that the exercises address her special needs as an 
expectant mother. Due to continuous morphological, 

10 core knowledge areas and skills 
for the EuropeAc�ve Standards for the Pregnancy and Postnatal Exercise Specialist 

• Role and professional development of the Pregnancy and Postnatal Exercise Specialist  

• Morphological, physiological and biomechanical adapta!ons during pregnancy and postpartum  

• Psychosocial aspects of exercising during pregnancy and postpartum  

• Basic nutri!onal rules and other aspects of healthy lifestyle related to pregnancy and postpartum  

• Poten!al benefits of exercise during pregnancy and postpartum  

• Health issues and safety considera!ons related to pregnancy and postpartum exercise  

• Health and fitness assessment in pregnant and postpartum women  

• Prescrip!on, implementa!on and adapta!on of exercise for pregnant and postpartum women  

• Specific exercises related to childbirth and motherhood  

• Postpartum exercise and health-related issues  

Box 1. The content of the European educa!onal standards for the Pregnancy and Postnatal Exercise Specialist. 
Adapted from [13].
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biomechanical and physiological changes in the woman’s 
body, the selection of exercises requires specialist 
competences. Despite the signi"cant usefulness of the 
o$cial guidelines on physical activity in pregnancy, such 
as the ACOG recommendations, they do not provide an 
exhaustive answer regarding the content of the prenatal 
exercise program [18].  

The essen!al elements of prenatal classes  

To stimulate the positive development of pregnancy, 
provide the greatest possible well-being for the future 
mother, and prepare her for childbirth and postpartum, 
each exercise session should include several elements 
(Table I) [18]. Each of the elements is focused on a 
di+erent goal. Prenatal aerobic exercises may support, 
e.g., the prevention of excessive weight gain and obesity 
[19], gestational diabetes mellitus [20] and gestational 
hypertensive disorders [21]. Resistance exercises (including 
abdominal and pelvic *oor muscle exercises), postural, 
neuromotor and stretching exercises prevent or reduce 
typical pregnancy ailments. #rough proper exercises, 
pregnant women can reduce, e.g., the frequency and 
severity of urinary incontinence [22] and back pain [23]. 
#e most bene"cial e+ect on maternal health seems to 
be induced by a combination of aerobic and resistance 
exercises [24, 25]. According to the global trend of 
promoting vaginal birth, preparation for labour and 
delivery, which includes breathing exercises, relaxation 
techniques, birth visualization (conceptualization), and 
the signi"cance of birth position(s) is recommended as 
well [26, 27].  

The most common mistakes in the planning  
of prenatal physical ac!vity  

Wai�ng un�l the end of the first trimester  

For the best health bene"ts, physical activity should 
be undertaken continuously for several months before 
conception, and then throughout pregnancy and the 
postpartum period. Unfortunately, for the "rst few weeks 
a&er becoming pregnant, many women stop exercising or 
signi"cantly limit physical activity due to fear of miscarriage. 
Obstetricians o&en wait until the end of 12 or 13 weeks 
of gestation to give their patients permission for exercise. 

Although the risk of spontaneous abortion in the "rst 
trimester is about 10% [28], it is not scienti"cally justi"ed 
to think that the reason for such an outcome would be 
the bounces associated with running or jumping, or the 
physical e+ort related to physical activity. According 
to the data available, neither will the continuation of 
recreational exercise increase the risk of miscarriage, nor 
will its interruption lower it [29]. Research indicates that 
there are no signi"cant di+erences in the early miscarriage 
rates between recreational runners, aerobics participants, 
and physically active, "t controls [30]. #erefore, for the 
alleviation of pregnancy-related discomforts, prenatal 
physical activity should be undertaken or continued 
from the day of conception.  

Considering the intensity of exercise at a heart rate 
above 140 as dangerous  

For the majority of pregnant women moderate intensity 
of physical activity is recommended [4, 5]. Nevertheless, 
a too low intensity may be insu$cient to stimulate the 
cardiopulmonary system [31] and thus may not produce the 
desired health e+ects. #is aspect is particularly important 
for women with high levels of exercise capacity who were 
accustomed to participating in high-intensity classes before 
pregnancy. Although an upper level of safe exercise intensity 
has not been established, according to the ACOG [4] 
women who were regular exercisers before pregnancy and 
who have uncomplicated, healthy pregnancies should be 
able to engage in high-intensity exercise programs, such 
as jogging and aerobics, with no adverse e+ects.  

#e most commonly used tools to monitor prenatal 
exercise intensity are the scale of Rate of Perceived 
Exertion (RPE) and the “talk test” [4]. Because heart 
rate values are usually higher in pregnancy and more 
changeable under the stimulation of exercise, using them 
requires experience and some adaptations. Based on 
peak exercise tests, Canadian experts recommended 
exercise heart rate ranges (but not maximum heart rate 
limits) for various groups of pregnant women (Table II). 
When referring to these guidelines, one should negate 
the alleged opinion that there is a necessity to maintain 
the intensity of exercises below the level of 140 heart rate, 
still quite common also in the Polish society.  

Table I. The recommended structure of a 60-90-minute exercise session for women with uncomplicated 
pregnancy. 

Recommended physical ac�vity elements Recommended �me (minutes)

• Warm-up  7-10  

• Aerobic exercise, e.g., low or high-low impact aerobics, 
walking or jogging on a treadmill, sta!onary cycling  

15-20  

• Resistance exercises (including abdominal muscle exercises), 
and postural and neuromotor (e.g., body balance) exercises  

10-15  

• Stretching exercises  5-10  

• Pelvic floor exercises  5-10  

• Cool down and prepara!on for birth exercises, e.g., 
birth posi!on and breathing exercises

5-10  

• Relaxa!on and visualiza!on of pregnancy and childbirth  5-15  
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Avoiding abdominal exercises  

Although abdominal muscle exercises give obvious 
health bene"ts including maintaining the correct posture, 
in pregnancy their performance is o&en surprisingly and 
unjustly forbidden. As a combined result of the growing 
uterus, changes in the curvature of the spine, and the 
e+ects of pregnancy hormones, almost 70% of pregnant 
women experience lower back pain [32]. To minimize 
this risk, the ACOG recommends the strengthening 
of abdominal and back muscles [4]. Strong abdominal 
muscles also play an important role in the voluntary 
pushing mechanism triggered during the "nal phase of 
vaginal delivery. One can encounter groundless opinions 
that strong abdominal muscles can lead to miscarriage 
or a more painful delivery. So far, no studies have been 
published that could con"rm the allegedly negative 
impact of abdominal muscle exercises on the course of 
pregnancy, childbirth, or child development.  

Moreover, both before and during the exercise program, 
pregnant women should control the condition of their 
abdomen in terms of diastasis recti abdominis. #is Latin-
derived term denotes the separation of the two rectus 
abdominis muscles along the white line, a condition 
present to some extent in the third trimester in 66 to 
100% of women [33]. If diastasis recti is con"rmed, some 
modi"cations to the exercise taking into account the 
biomechanics of the abdominal muscles are to be made. 
#e etiology of this connective tissue impairment is not 
clear. In the light of the available scienti"c evidence it is 
groundless to maintain that intense exercises strengthening 
abdominal muscles before conception or during pregnancy 
increase the risk of abdominal muscle separation.  

Spreading unjus�fied opinions about exercises during 
pregnancy  

It is still true that other unfounded ideas are transmitted 
from generation to generation. #e need to eliminate 
running or jumping during pregnancy is one of them. 
It is an unsubstantiated belief that such activities can 
lead to miscarriage or premature labour. Certainly, with 
the development of pregnancy and the growing uterus, 
it may be necessary to limit high-impact movements. 
Potentially, they may cause unpleasant bouncing of the 

pregnant belly or enlarged breasts, aggravate urinary 
incontinence, or intensify lower back pain. However, the 
decision to eliminate high-impact movements should 
be based on the assessment of the well-being of each 
woman and not be a general rule. Similarly, in most 
cases there is no need to reduce the training load, for 
instance in the form of lighter dumbbells or lessened 
resistance on exercise machines, just because female 
exerciser is pregnant.  

Some women are afraid to raise their arms above their 
heads for fear of miscarriage. #is, again, is an unfounded 
opinion which unnecessarily limits the range of exercises 
during classes. For a complex exercise program, one 
should incorporate upper-body movements to activate the 
whole body, increase the exercise intensity, and improve 
coordination. Likewise, there is no justi"cation for avoiding 
frequent changes in direction in pregnancy or making 
turns, for instance during aerobics or dance classes. 
Although the centre of gravity of the body, as well as 
balance and coordination all change during pregnancy, 
there is no scienti"c evidence that they increase the risk 
of collapse or collision during exercise classes compared 
to the general population.

The biggest mistake – the unwarranted recommenda�on 
for bed rest or complete prohibi�on / strong limita�on 
of exercise during pregnancy  

ACOG experts warn that patients who are prescribed 
prolonged bed rest or restricted physical activity are at 
risk of venous thromboembolism, bone demineralization, 
and deconditioning [4]. Several reviews have determined 
that there is no credible evidence to prescribe bed rest 
in pregnancy for the prevention of preterm birth or 
improvement of perinatal outcomes [34, 35]. #e ACOG 
provides a list of absolute and relative contraindications 
to prenatal physical activity, which should be considered 
before starting an exercise program. However, most women 
can continue their physical activity, sometimes a&er only 
minor adaptations to pregnancy. Unfortunately, research 
shows that medical personnel o&en remain conservative 
and do not support prenatal exercises. In one study, circa 
11% of them declared that pregnant women limit their 
physical activity without any medical reason [7].  

Table II.  Heart rate ranges for various groups of pregnant women according to PARmed-X for Pregnancy [12].  

Maternal age (years) Fitness level or BMI 
Heart rate range 
(beats/minute) 

Less than 20 --- 140-155

20-29

Low 129-144

Ac!ve 135-150

Fit 145-160

BMI > 25 kg/m2  102-124

30-39

Low 128-144

Ac!ve 130-145

Fit 140-156

BMI > 25 kg/m2  101-120
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THE NEED FOR FURTHER EDUCATION FOR 

OBSTETRIC CARE PROVIDERS, EXERCISE 

PROFESSIONALS, PREGNANT WOMEN 

AND THEIR FAMILIES  

In an epidemiological study, Polish women admitted 
that the lack of knowledge on how to do sports during 
pregnancy was one of the main reasons why they had 
limited their physical activity [7]. In order to better prepare 
obstetricians, midwives, and exercise professionals to 
answer questions asked by pregnant women, the above care 
providers must be well educated in this topic themselves. 
Malta et al. [36] indicated that a&er an educational 
intervention health care professionals were almost three 
times more likely to give their pregnant patients proper 
guidance regarding leisure-time walking compared to 
the control group without educational backup. Clearly 
exercise specialists also require education.  

#e above studies prove that educational activities 
must be systemic. In addition to the development and 
implementation of the Educational standards for the 
Pregnancy and Postnatal Exercise Specialist in Europe, 
work is under way in Poland on a system of quali"cations 
for pre- and postnatal physical activity. In this proposal, 
quali"cations at levels 1 and 2 are directed at obstetricians 
and midwives to con"rm their being prepared for the 
implementation of simple tasks, such as directing a woman 
to appropriate activities, recognizing contraindications 
to physical exertion, recommending simple exercises, 
etc. #e quali"cations at level 3 and higher have been 
developed for exercise professionals and cover specialized 
knowledge and skills to design and conduct pre- and 
postnatal exercise programs.  

CONCLUSIONS  

Both empirical observations and scienti"c research 
con"rm the need to educate the public about prenatal 
exercises. Health and exercise professionals together with 
the families of pregnant women should support them 
in starting or continuing their physical activity. Due to 
common unjusti"ed opinions about the supposedly harmful 
e+ects of exercise on the course of pregnancy, this task 
may be di$cult. #e correct allocation of assignments 
is key here: from proper general and obstetric health 
screening to encouraging women to physical activity by 
obstetric care providers, to the design and implementation 
of prenatal exercise programs under the supervision of 
exercise specialists, preferably quali"ed according to 
international educational standards.  

REFERENCES  

1. Bø K, Artal R, Barakat R, Brown W, Davies GAL, Dooley M,  
Evenson KR, Haakstad LAH, Henriksson-Larsen K, Kayser B,  
Kinnunen TI, Mottola MF, Nygaard I, van Poppel M, Stuge B,  
Khan KM. Exercise and pregnancy in recreational and elite 
athletes: 2016 evidence summary from the IOC expert 
group meeting, Lausanne. Part 1 ‒ exercise in women 
planning pregnancy and those who are pregnant. Br J 
Sports Med 2016;50:571-589.  

2. Bø K, Artal R, Barakat R, Brown W, Dooley M, Evenson 
KR, Hagen Haakstad LA, Henriksson-Larsen K, Kayser B, 
Kinnunen TI, Mottola MF, Nygaard I, van Poppel M, Stuge B,  
Davies GAL. Exercise and pregnancy in recreational 
and elite athletes: 2016 evidence summary from the IOC 
expert group meeting, Lausanne. Part 2 ‒ the e+ect of 
exercise on the fetus, labour and birth. Br J Sports Med 
2016;50:1297-1305.  

3. Artal Mittlemark R, Kelemen Gardin S. Historical perspectives. 
In: Artal Mittelmark R (Ed). Exercise in pregnancy. 2nd 
Ed, Baltimore, MD, Williams & Wilkins. 1991; pp. 1-8. 

4. #e American College of Obstetricians and Gynecologists. 
Committee on Obstetric Practice. Committee Opinion 
Summary Number 650. Physical activity and exercise during 
pregnancy and the postpartum period. Obstet Gynecol 
2015;126:1326-1327.  

5. Katz M. Physical activity during pregnancy ‒ past and 
present. Dev Period Med 2018;22:9-13.  

6. Jukic AMZ, Evenson KR, Herring AH, Wilcox AJ, Hartmann 
KE, Daniels JL. Correlates of physical activity at two time points 
during pregnancy. J Phys Act Health 2012;9:325-335.  

7. Wojtyła A, Kapka-Skrzypczak L, Paprzycki P, Skrzypczak 
M, Biliński P. Epidemiological studies in Poland on the 
e+ect of physical activity of pregnant women on the health 
of o+spring and future generations ‒ adaptation of the 
hypothesis development origin of health and diseases. 
Ann Agric Environ Med 2012;19:315-326.  

8. Hagen Haakstad LA, Voldner N, Bø K. Stages of change 
model for participation in physical activity during pregnancy. 
J Pregnancy 2013;2013:193170.  

9. Schmidt T, Heilmann T, Savelsberg L, Maass N, Weisser B, 
Eckmann-Scholz C. Physical exercise during pregnancy - 
How active are pregnant women in Germany and how well 
informed? Geburtshilfe Frauenheilk 2017;77:508-515.  

10. Watson ED, Oddie B, Constantinou D. Exercise during 
pregnancy: knowledge and beliefs of medical practitioners 
in South Africa: a survey study. BMC Pregnancy Childbirth 
2015;15:245.  

11. Davies GAL, Wolfe LA, Mottola MF, MacKinnon C. No. 
129 - Exercise in pregnancy and the postpartum period. 
J Obstet Gynaecol Can 2018;40:e58-e65.  

12. PARmed-X for PREGNANCY (Physical Activity Readiness 
Medical Examination for Pregnancy). In: (CSEP) CSfEP, 
editor. 2012. Available from: http://www.csep.ca/CMFiles/
publications/parq/parmed-xpreg.pdf. Accessed on: 17-05-
2018.

13. Santos-Rocha R, Szumilewicz A, Perales M, Pajaujiene S. 
EuropeActive Standards EQF Level 5 - Pregnancy and Postnatal 
Exercise Specialist. Brussels: EuropeActive; 2016. Available 
from: http://www.ehfa-standards.eu/sites/ehfa-standards.
eu/"les/documents/Standards/EuropeActive_2016_EQF_
L5_PregnancyPostnatal_Exercise_Specialist(January2016).
pdf. Accessed on: 17-05-2018. 

14. Szumilewicz A, Wojtyla A, Zarebska A, Drobnik-Kozakiewicz 
I, Sawczyn M, Kwitniewska A. In*uence of prenatal physical 
activity on the course of labour and delivery according 
to the new Polish standard for perinatal care. Ann Agric 
Environ Med 2013;20:380-389.  

15. American College of Sports Medicine. ACSM’s Resources 
for the Personal Trainer. 5 Ed.: Wolters Kluwer Health; 
2017. 



112 Anna Szumilewicz

16. Szumilewicz A, Worska A, Piernicka M, Kuchta A, Kortas J, 
Jastrzębski Z, Radzimiński Ł, Jaworska J, Micielska K, Ziemann 
E. #e exercise-induced irisin is associated with improved 
levels of glucose homeostasis markers in pregnant women 
participating in a 8-week prenatal group "tness program: 
a pilot study. BioMed Res Int 2017:2017:9414525.  

17. Erol O, Erkal N, Ellidağ HY, İsenlik BS, Aydın Ö, Derbent 
AU, Yilmaz N. Irisin as an early marker for predicting 
gestational diabetes mellitus: a prospective study. J Matern 
Fetal Neonatal Med 2016;29:3590-3595.  

18. Szumilewicz A, Worska A, Rajkowska N, Santos-Rocha 
R. Summary of guidelines for exercise in pregnancy – are 
they comprehensive enough for designing the contents of 
a prenatal exercise program? Curr Womens Health Rev 
2015;11:3-12.  

19. Choi J, Fukuoka Y, Lee JH. #e e+ects of physical activity 
and physical activity plus diet interventions on body 
weight in overweight or obese women who are pregnant 
or in postpartum: a systematic review and meta-analysis of 
randomized controlled trials. Prev Med 2013;56:351-364.  

20. Russo LM, Nobles C, Ertel KA, Chasan-Taber L, Whitcomb 
BW. Physical activity interventions in pregnancy and risk 
of gestational diabetes mellitus: a systematic review and 
meta-analysis. Obstet Gynecol 2015;125:576-582.  

21. Magro-Malosso ER, Saccone G, Di Tommaso M, Roman A, 
Berghella V. Exercise during pregnancy and risk of gestational 
hypertensive disorders: a systematic review and meta-analysis. 
Acta Obstet Gynecol Scand 2017;96:921-931.  

22. Lemos A, de Souza AI, Ferreira ALCG, Figueiroa JN, Cabral-
Filho JE. Do perineal exercises during pregnancy prevent 
the development of urinary incontinence? A systematic 
review. Int J Urol 2008;15:875-880.  

23. Shiri R, Coggon D, Falah-Hassani K. Exercise for the 
prevention of low back and pelvic girdle pain in pregnancy: 
A meta-analysis of randomized controlled trials. Eur J 
Pain 2018;22:19-27.  

24. Perales M, Santos-Lozano A, Ruiz JR, Lucia A, Barakat R. 
Bene"ts of aerobic or resistance training during pregnancy 
on maternal health and perinatal outcomes: A systematic 
review. Early Hum Dev 2016;94:43-48.  

25. White E, Pivarnik J, Pfei+er K. Resistance training during 
pregnancy and perinatal outcomes. J Phys Act Health 
2014;11:1141-1148.  

26. Karowicz-Bilińska A, Sikora A, Estemberg D, Brzozowska M, 
Berner-Trabska M, Kuś E, Kowalska-Koprek U. Fizjoterapia 

w położnictwie [Physiotherapy in obstetrics] (in Polish). 
Ginekol Pol 2010;81:441-445.  

27. Desseauve D, Fradet L, Lacouture P, Pierre F. Position for labor 
and birth: State of knowledge and biomechanical perspectives. 
Eur J Obstet Gynecol Reprod Biol 2017;208:46-54.  

28. ACOG. Early Pregnancy Loss. 2015, Rea$rmed 2017. 
Available from: https://www.acog.org/-/media/Practice-
Bulletins/Committee-on-Practice-Bulletins----Gynecology/
Public/pb150.pdf.  Accessed on: 23-01-2018.  

29. Artal R. Exercise during pregnancy and the postpartum 
period: Wolters Kluwer; 2017. Available from: https://www.
uptodate.com/contents/exercise-during-pregnancy-and-
the-postpartum-period. Accessed on: 23-01-2018.  

30. Clapp JF. #e e+ects of maternal exercise on early pregnancy 
outcome. Am J Obstet Gynecol 1989;161:1453-1457.  

31. Halvorsen S, Haakstad LAH, Edvardsen E, Bø K. E+ect of 
aerobic dance on cardiorespiratory "tness in pregnant women: a 
randomised controlled trial. Physiotherapy 2013;99:42-48.  

32. Shu-Ming W, Dezinno P, Maranets I, Berman MR, Caldwell-
Andrews AA, Kain ZN. Low back pain during pregnancy: 
prevalence, risk factors, and outcomes. Obstet Gynecol 
2004;104:65-70.  

33.  Benjamin DR, van de Water ATM, Peiris CL. E+ects of 
exercise on diastasis of the rectus abdominis muscle in 
the antenatal and postnatal periods: a systematic review. 
Physiotherapy 2014;100:1-8.  

34.  Meher S, Abalos E, Carroli G. Bed rest with or without 
hospitalisation for hypertension during pregnancy. Cochrane 
Database Syst Rev 2005;(4):CD003514.  

35.  da Silva Lopes K, Takemoto Y, Ota E, Tanigaki S, Mori 
R. Bed rest with and without hospitalisation in multiple 
pregnancy for improving perinatal outcomes. Cochrane 
Database Syst Rev 2017;(3):CD012031.  

36.  Malta MB, de Barros Leite Carvalhaes MA, Takito MY, 
Tonete VLP, Barros AJD, Garcia de Lima Parada CM, 
D’Aquino Benício MH. Educational intervention regarding 
diet and physical activity for pregnant women: changes 
in knowledge and practices among health professionals. 
BMC Pregnancy Childbirth 2016;16:175.  

Con!icts of Interest: Nil  

Received: 28.05.2018  
Accepted: 03.06.2018  
Published online  

Address for correspondence: 
Anna Szumilewicz, PhD, Assistant Professor  

Department of Fitness and Strength Conditioning, 
Faculty of Tourism and Recreation, 

Gdańsk University of Physical Education and Sport, 
K. Górskiego 1, 80-336 Gdańsk, Poland 

e-mail: anna.szumilewicz@gmail.com 


